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BBEJJ.EHI1E 

B H3Y4em'H1 HH3K03 ltepreTHlIecKoro n,en e HHH H1J.ep npencTllB

nReT HHTepec nonYlleHHe 3Kcn epHMe1H3JIMlh l X J].aJ JlIJ..IX 0 KHIICTH4ec KOii 

3HeprHH OCKOJ1KOB, 0 Macc-3cHMMeTpHI1 , lU1C11e MnlOseHllblX II c i1TPO

1I0B. 4Hcne Ii 3HCprl1l1 y -KSaJ-ITOU . PacnpeJ].eneJ-ll1 fl YKa3alll-lhlX nenHllH1I 

n03B0J1HfOT .uenaTb ollpeJ].enelll-lble B bIBOllbJ OTHOCI1TenhllO 3 aBHCH MOC

TH nOTeHUl1aJlbHOH 3 H eprHH HJ].pa OT e rn J].ccpopMaUHl1 , a T3KiKC BlJIUOHbl 

o Bnl1flHHH 060J104e 411hl x 3 cpq..CKTOB H a ,uHHaMHKY npouecca }:~eJ1eIlHH . 

)J,Jm cpaDHeHHH C TcopeTI'l l l ecKHM H paClJeTaMH lIaH60nec HJI(I)opManm
IlhlMH HD11HlOTCfl .ual l l lI..IC, n o n Y4aCM bie npH KOppeJIHIJ,11 0 11lIhI X U3MCPC, 

HHHX nepellHcnelll l bl x BhTUle oeJ1H4H H. 

KoppenHUHollHhle H3Mcpel IHIl B o u nacTH IIH3K03JI Cpr CTl14CCKOr o 

.uenel UUI npoBoAHlI HCh pa::HtbIMH aIJTOp3MH. npl1MCllCllHC KpeM IIHcBJ.IX 

noo cpxllOCTllo- 6apbcpllhl X }lCTCl<TO POO .unu H:J MepcII11H KI11ICT H4Ct: I( oii 

JIICpn1H Ot:l<OnKOlJ ,aenCIIHH IlO:Jl:mnJUlO n onYllDTb XOPOlUCC p a:.Jpe· 

IlJ CIIHe no 3 11epnul ·' 1 _ ~ ~ llpl1 3TOM }lOt:T3TOIIiI 0 IIPOCTO pcam13ye T(; }I 

H pcMHnp o ncT llaH MCT01Htl(U H3MCP CIIl1 l 1 C K O I)OCTeH OC I( 0 11 K OU ilenc· 
IIU B . no H3Mepe llllhiM 3 11a 4 CI IHflM Cl(OP OCTCii H K I111CTH l ICC JnlX 'JI I Cpn1~i 

MO;.KUO OnpCllCJ1 J1T1.. MaCChi OC K o n KOB H 411 CJIO MrllOUCllIIhlX II ci-iTPO
' I ' ' J / 

11013, HcnYU_lCll llhlX K3JK}lLIM OCKOJ1l<O M ' . B paVOTe ... IIIICJIO MfIlO -

Dellll h l X IICj.jTPOIIOB onpc,ue mlJlOCb 113 p C3 y m.TaTOB npHMl.>lX 11 3 M Cpe uHi,j 

C 11 c nom.30031l11eM Hc iiTpOlilloro n;CTCKTop a lIa 0t:1I00C )f(H)lKOI~O 

CUl1 11T11J1JlHTopa. I3 BeJJ.C1 II1 C VI..I CTPI~IX COBnaJlCI111~i C OCK0J1 1caM H A eJIC

111m 11 tl l1L:I< IHtM I'IIIaUI1 J1 110 q>OPM C HMnYJlhC3 n O:JIlOJlHnl·' aOTOI)aM yl<a

3 alfl l0~i l)a UOT I,l T 3KIKC 113MeIH1Th CpCXlJ IKHO J llCprHlU r-KB31IT013 , Me
lIycKacMLI X IlIiH CIIOllTalill OM Hl'JH~ IIHI1 :!:·'lcr. BhICU I(OC p a :J p e W CIIH C 

n o ::mcprml npl1 iBMCPClIHI1 c n eKTpa }' 'K8all1'08 , HCflyc l(aeMI~I X IIpH 

JI CJ1 f' IIHH , 6 1>1]10 ,uOCTl1rIlYTO B ' :3! npHMcllCIHICM CIJ,HIITHnJ1HUHOHlIoro 

.aCTeKTopa C K IH1 cTanJIoM Na ,Wn) lot CHCTeMhl, uhl,ueJlfl1J1UCH C06 LITHfl 

1I0JIIIoro 1l0rnOWellHH 3 HeprHI1 )' - KlJaIiTOB. 

II HacToH lUeA pa60Tc npHHOJUnCH 01ll1CaHl1C annap3Typbl , K OTO

I ,all 110'JBOJIJlCT p CrllCrp l1pOUaTb M rt-J OBCH liLI C HCHTPOllbl H Y-K03HTbl, 

HcnymellllLI C B Ol J.lIOM 3KTC lle11eJl H H HJlCp. T aK3H Y CTa H o BKa 6b103 

C031laJra B npo llccce Y C0 l3CPLU CIICTiJOS a lll1J-1 H e iiTpOI-II-lOrO }leTeKTOpa 

n flP 0 l1fl11. 

1. KOllCTPYKUI1f1 11 DPI1HUI1D 

llEHCTlJl1f1 YCTAHOBKI1 


PaCnOJIOlKe HI1 C OCl-tOBJ-Ib IX 3nCM e HTOB YCT3HOBKH HnmocTpHpy

eTCH CXCMaTHlICCKl1M .q,~c)J(o~na--:1'J{c,;"b-qacTb annapaTypbl, npen
- "- ~ .i ... 11'-." 

~, ~ _,::~ . j ~ I 
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Puc. 1 . PacnoIlmKellHc OCIIOB IILIX 

:mCMCHTOB YCTauoBKH. U milpaMI1 

o 6o:uaaItCIi101 : 1 - CUHHTnnIl fl UIIO H ' 

HLl e LlcTeKTopLI , 2 - Cll eT'IHKH 

Hern'pOIi OB, 3 3 3MCLlJl IlTC.'lL 

He iiTpoHoB , 5 . n OJ1lnTHIlCII, 6 . 
ruracTH'lecKHe CLJ.HI ITItIlJlRTOPLI 

33ll\IITbl OT KOCMIt'l CCKor'O 113

ny'l cHHfl . 7 . 6eToHHaR 33WUTa, 

8 - 'lyeCTBlfTenhHhlH 06"CM IICHT

pOllHoro LleTCKTopa, 9 - o6beM 
LlJIH Hccnen.YCMoro oupa:JU.a . 

Ha3Ha4eHllaR Jl.Jlfl p erHCTpalJ,HH HeiiTpoHOB. H CHCTeMa n CJl,aB JleHl-1H 

Q>911~ , CBH3a.mlOr o C I<OCMH t leC KI1M H3JlY4eHI1eM, nOAPo6HO O0l1CUHbi 
B ' ",,) , . 

.D:eTeKTop Hej'1TpoIIOB npe.D,CTa SJlfUJ C060H L(HnHHJJ.p w.lecKHH 

6J10 K 3aMeJl,Jll1TeJlfl Jl,l1aMeTpOM 550 M M H B b l COTOW 7 00 MM. B ueJlT

pe 6JlOKa HMenCH L(I1JIHH.o.PHllecKHH K aHaJI .o.HaMeTpOM 200 MM, B K O

TOPOM pa3MeUJ,aJICR Hccne.o.yeMblH o6pa3eu H CHCTeMa perHCTpalJ,HH 

y -KsaHTOB . nponOpU110HaJIbHbIe !'lHe -CtfeTI.lHKH HeillpoHoB p acno

nuranHCb BllyrpH 3aMeJl.IIHrenH 11 paBl-loMepHo OKPY)f(aJIH HCCJleJlyeMbB1 

o6pa3cu. J-IeiiTpOI-Ibl , B0311 11KffiOU,U-l e npH CnOl-lTaHHOM Jl,enem·m , 3aMeJl,

n Hnl1Cb B )J.eTeKTope ,uo TennOBblX CKopocTei1 3a B peMH OKono 1 M ICe. 

Cpe.uHee n peMH )1(11 311 11 TennOBoro HeHTpOHa B .o,eTeKTO pc COCTaB

JHlIlO r ~. 20 MKC, 3cPCPCKTI1BHOCT b perHcTpau.HH 0 AliHOllJl blX He tiTpo

HOB 113 }].eJIHTenbHOro cneKTpa E = 0,4-8 . )J.ereKTop H eHTpOHOB liMen 

naCCHDHYIO (6eTolI , 15 M .B.3.) 11 a KTJ1DH Yro (cHcTeMa aHTHCOBnau,e

JmH 1-13 nnacTW4ecKHX CUi1l1THJlnflTopOB) 3alllHTY OT KOCMHl.lec Koro 

H3nYlleHHR . 

PerHCTpau,l1fl }' -KBaHTOB OCYl..ltecTSnRJl aCb )leCRTblO CUHH THnJ1R

UHOHHblM I1 .o.CTCKTOpaMl1 113 rcpMaH3Ta BHCMYTa (Bi -tOe 301 2), "MeW
lUHMI1 M o .o.ynbllyro KOHCTPYKUHlO . Ka)K,[l.blH MOJl,ynb COCTORn 113 UI1

nl1HJl,pHlIeCKoro CUHHTHnnfIT opa ,ll,l1aM eTpOM 36 MM H Bbl COTOH 

142 M M, cpoTo 3neKTpOililOro YMHO)!{H TenH (<l>3Y) ii nl'eAYCHJIHTenR 

(n Y) . C UHHTKIlJ1rrfOp 1-1 CD3Y COe,[lHHHJIHCb CBeTOBOJ].OM H n OMema

nHCb 0 CSeT03alU,HTHbIH ICOlKyX. B LICOKOBOJIbTHLI H AenHTenb $ '3Y 
11 ny KOIICTPYKTHBHO COBMell(aJlHCb B eJ].11110M K opnyce M npHcoe

!ll-UlflnHCb K <1>3Y npH nOMOllU1 W TenCf'J] bH o r o pa3beM3. 

OPH Jl,eJleHI1H fI)lep HcnycKaercH B cpellHeM OKono 8y -KB31 ITOU 

11 60nee 1 u e i;;:rpollu lIa aKT pacna.o.a. n o nHoe BpeMH HcnYCl<allHfJ 

2 

)' -KBaJ--ITOB He npeSblwaeT 10 HC ' 6 '. n03TOMY perHCTpaUHJI MHO)KecT

BeHlIOH 3Ml1CCI1H y -KSaIiTOB 113 i1CCnen.yeMoro o6pa3ua ClIHTUJtaCh 

npH31-taKOM cnOI·lTaHHOrO ,ll,eJIeHHH , no KOTOPOMY o cymccTOnHJlCn 

3anYCK cxeMbl penICTllUUJ.1.H Heihpm'IOB ! 4 / . 

OT6op C06blTHii MJ-IO>KecTBet-IHOH 3MHCCHH Y -KBaHTOB Dey

LUecTBflHeTcR 3neKTp OJ-llJOH C11CTeMoH. 6n OK·cxe;\--l a KOTOPOH npe.u

CTaBneHa Ha pHe.2. OClIOB JlLIMH 3J1e M eHTUMI1 3TOH CHCTeMbl HBnnn HCb 

UHcPPOBaR M aJKOp HTapl-l3R cxeMa COBna.uer-H1H (MeC) :'7! H 3n e lcrpOI-I

lib';; K OMMyraTOp (3 K). MCC HMena 12 BXOJjOIJ H perHcTp" pOBaJla 

co6hlntn C tJl1CnOM cosna,ncHHii, 60JIbWl1M lIe l(OTOpOr o rpall114 l1UrO 

411 CJJa. rpal-ll1l1l'IOe 'IMeno cosna.ueHHH 3a.uasanOCb BpyllH yJO. 

1--l3n h-iV1.QH& 0:: IS <! 
I SI
0... I I y~ I K 3BM•

• <!<!W• t-::;;:Q
• ~W<! 

OXe12-t3n lrtlV1nl+l&l ;EU(I)
5 0Hll. I L _ ICTaOT<! U::;;:R 

AL\nV1ii' H~ U~nB IK 

R 

PHc . 2 . 1).'10K ·C:XCM8 :mCKTpOlllloii CI-H..·T('-M LI. C nKpa lU(,U11H onHC8 H I.1 B TeK 

(~Tt' . 

C HrHaJI "CTapT" MCC ocyweCTDJlHn 3anYCK cxeMbl perHCTpaUHH 

He liTpOIIOI;J 11 ynpaSllRJI m 'IHe i-iHbIMl1 BopoTaM11 (JIB). Ha aXOll 11B no

cTynan cYMMapl-lhlij CHrllan OT neTeKTOpOB ), -KDaHTOB . 

KO,!lbl HOMCPOB cpa60TaB wHx lleTeKTopoB Y -KBaHTOB 3anOMHHa

JlIICb RS -T})HrrepaMH Ha 256 MKC . 3TO SPCMfJ 6hlno IIc06xoJ.].HMO .llJlR 

perl1crpaUHH HeHTpoHoU . nocne OKOH4aHHH pe!'HcrpaUl1l1 HeihpoHoD 

I1lJcP0pMaUHH 0 HHX nocTynana Ha 3K, rne K HeH llo6aBnHn Hcb KO,ubl 

1I01\-1epOH cpa60TaswHx Jll.'TeKTOpOB r -KBUHTOB. TaKHM o6p·a30M. 

nonliaH l1uQ>opMaUHH 0 Japen-1CTpHpOBaHHoM C06hlTHH neneHHR SKRIO

'-lana: K OJl,b l HOMepOB Cpa60TaB WHX ClICTlIJ1 KOB HeHTpoHoB 11 Y -KsaH

3 
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TOB, apeMel:fa p erHCTpauHH Hej;iTpoHoB OTHOCHTenhHO CTap TOBOrO CHT

Hana H }cOJl aMruIHTYAbl CYMMapHor o CHI'Hana 01' AeTeKTopOB Y -KB,lH

TOB. KpOM e :)To r o , C06hlTHH, CDBn aaWHe no BpeMeHH c perHCTpaLUieii 

M IOOHOB CHCTeMOH a KTHBHOH 3at.J.J,HTbl AeTeKTop a HeHTpOHOB, JlOn Ofl

HflJIHCb MeTKOiL 

Ta6nHua 1 

KOMaH.l1bl KpaTKoe OlTHcruiHe <PYHKU"''' 

HatJ8JJo H3MepeHHM. no 3TOH KOM3H)l.e npoH3

SA BOAHTCfl 0 'U1CT K3 6ycpepOB , o TBeneHHblx A11n 
3anOMI:fHruuUl CneKTpOB, H c6poc T3HMepa. 

KOHell H3MepeHHH. no 31'011 KOM3HAe npe
HA KpallJ,aerCH c60p .ll.aHHhIX H OCTaHaBnHBaerCn 

TaHMep. 

ST8 K OMaHAa 3a,naeT MaclUTa6 no OCH a6cul1cc. 

LXa lIHCflO KaHanOB, oT06pIDKaeMbl x Ha 3KpaHe 

AHcnneR, PaBHO 2 a 

3a.n.aeT MacwTa6 no OCH OPIl"""UT. OCY1l\eCTLY" 
BflReT C)Ka THe BnOJJb DCH opJJ.HHaT B 2f.l pa3. 

Ocyw.ecTBflneT CABHr no OCM a6cLU1cc H3SP a 
a K aHMOB Bnpaao. 

AX" 

BXa 

os 

DS" .~ 

TIepeMe1l\8eT MapKep 
POM a 

A B KaHaJI C HOMe-

nepeMeW.aeT 

POM U 

MapKep B B KaHan C HOMe

BbIBO.ll.HTCH cyMMapHoe lJHCnO OTC"IeTOB MelK,ll,Y 

MapKepaM>I 

OTo6pIDKaeT H8 AHcnnee cneKTp AJUI lJKena 

HeHTPOHOB 11 lJHCna )' -KBaHTOB. 

no ::)TOH KOM8HAe OCY.l.QecTBflRe1'CR nepeAaqa 

AS" . f3 B BblxonHoH perHcTp cneKTpa .ll)'1R. lJHCna 

lIeHTp OHOB a H llHcna Y -KBaHTOB fl 

no :noH. KOMa.H,Ae Ha AHcnnee oTo6pa)Kae-rcH 

DT cneKTp, npocYMMI1POB3.HHhIH. ,IlJIR Beex llHCeJI 

neHTpoH oB H cP0TOHOB. 

4 

2. TIPOr PA MMH blE CPELlCTB A 

C60p, neK OA l1pOaaflHC, lIaKOfUieHHC H a llanH3 nocTymUOlll.eH 

HHcPopMaUHH B p c anh llOM M3CWTU6c n p eMe HH , OCYllI;ec.'TDJIHJIa MHKpO

3 BM " M A CA M AC" <p"'PMbl Borer . TIpor p aMMHble cpellcTBa peal"' 
3 0 B a.l'111 HH TCpaKTHl-JllbUi p e:>KHM p a6 0 Tb l 3 K cnepHMeJlT3TOpa C CHCTe

MOCi n ocp eAcT BoM KOMaH.ll.HOro B HJl,eOTepMHWUJa / 8 f . KOHcPHry p a

UMH CHCTeM b l n O K a3aHa H a 6nO K ·cxeMe p Hc .3 . B Ta 6n. l npe,llCTaBneHbI 

CIlI1COK n onYCTl1Mbl X K OMaHJl. 11 K p a TKoe Om1C3.llHe I1X cPYHKUl-fH. 

K O Mru-tJl.LI COC TOHJtH 113 .Ilu yx n an 1HCKHX 6 Y KB 11 O.D.H Of'O Hnl1 n Byx 
apr y MeliToB, p a3.D.eneHHbl X 33nHTOH. ,LlJlR l·m nHKaUI1H P33J111tfHb 1X 

pacnpe.neJl eHH ~1 3 I( Cn ep HMeHTanbH bIX AaHl-Ib l X HCnOJlL30Bancn r p acpH

"ICCl(l-U1 AI1 Cnne~'1 Ha 6 a3e TeneBH3 0 p a . 

m 
N 
o 
S 
::c 

KAMAK 

<!S S m 
(L S CO O 

inillDI 10 
~ ~)~ ~ TEnEBV130P 

TEPMV1HAn 

PHc.3 . B nOJ<-cxeM a CUCTeM b l c6opa, n eKo..'J,HpoBaJ-I Hft, H aKon 

JleHH R H n pe.o.CT8oneH HA: 3 K c n epHMeHTanbHblx naH Hbi X . 

3. KAfll1BPOBO"lHbIE 113MEPEHI1R 

K anH6 pOB Ka. .D.ereKTOp a y •KBaHTOB n o 3 He prHH o CYllleCTB flR 

n aCb n o nonO)l(eHlUQ QJo To nHKoB OT HL'TOllHHKOB 54 Mn , 60Co H Pu-Be 
(3Hepnm y -KBaHTOB 834 K3B, 1230 K3B, 4420 KoB cooTBeTcTBeHHo) . 
A nnap arypHb l e c n eKTpbl Jl,nn 3 THX HCTOtfHliKOD n OKa3aHbI Ha plic A . 
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NI o Pu-Be 
6. 6Oeo /\

400 t flR 
• S4 Mn 

300 t 1f4 / \ 

200tJr\\~ \ 
100 . 

J 
2 3 4 E~)M3B 

Puc .4.. Ann ap a1'YPHhH' :)H e pl'eTi't4CCKHC CneK Tpl>1 AJl H l<aJ1 l1fip0 804I1btX 

l1CT04HttKO B . 

)]anhHeHun~e KaJJH: 6 pOBKH D h InOJIl..U inHCb C 3aKpLITblM npenapUTOM 
2:12cr.OT6op C06bTTl1if c nOIlTaHHo ro nenCHHH OCYLUeCTDn fl IlCH npH 

aI-l anH3 e HHQ>0PM3UHH . B 1l0 Cn CAYlOLUeM r<lCC MOTP Cf-IHI1 Y14HThI SanH Cb 

Tom~ KO T e C06 bITliH , U K OTOPbl X n O MHMO IICCKonb K HX }'·KDUliTO B 

(Ny":> 2) p erHCTpl1po B anc H X OTH 6 bl O.llHH IICHTPO If (N ..: 1). n pH Ta K HX 
n 

y c n oBI-tHx 6 L JnH H3MepeHb l B CP O HTlI OCnt p erHcTpaUl1 H pa3 J1 U41 1OrO 

lJl1cna y ·KBaHTOB npl1 cnOIiTaJlllOM .ll.eneHHIi 2 !i 2 cr . P e :3 y nbTaThl J..t 3 

MCPCIIHii npe A c TaBneHLI 0 Ta6n .2 . CpeAHee 4HCR O Y -KBaIIToB , p e 

fHcTpHpyeMblx annapaTypo ii lIa ORHH pac nan. COCTaBI.fJlO 

Ta6JlUua 2 

8ePORTHOC1lt: P(N). ) p CrHCTp3UHH C06bllltA p33flHlfHOH M HO)Ke CrBe HHOCTH ) 

KB3HTOB flpH MHO)l(eCTBeHHOCTl1 33perH CTpHpoB3HHbi X HeATpoHoB N ...: I . n 

Ny 2 3 4 5 6 7 8 9 10 

p (252 cn 0 ,0660,170 0 ,2400,2250,1700,08 0 ,03 0 ,0150,005 

P (<I>Oll) 0,0480,086 0 ,0720,0360,037 0,056 0,0700,233 0,362 

l/ y (252CO= 4,7S ±O,02. AnnapaTYPHble 3Hepren1l lecKHe cneKTpLI .nnH 

pa3nH~Hhlx 4"lcen 3aperHCTpHpOBaHHbiX Y -KsaHTOD 11 H e ihpOH OB npH
BeneHbI Ha pHc.5. Ha pHc.6 npenCTaBneH cneKTp, npocYMMHpOBall-

N 1n 

1000 • 2~ 
6. 4 ~ 

800 o 7 ~ 

l, 600 

400 

200 

~ 

I 

3 6 E ~ , t'vbB 
N I 4~0 

~ 
400 t %-: - In 

00* 62n 

300 t If t~* o 3n 
6. 6. ~ * 4n 
o 0 

200 t : f 

100 + A ~ -
I 

0 3 6 E~,M3B 
PHc .5. Anna p aTy p Hhle ::tllepl"Cn t'leC KHC CnCl<T pLl Il1l H pa :,iJIH 'I

HOI'O ' UH.'JI2 3apCntCTp"p Oa a llllLlX }' ' KaallToa 11 HeHTpOH OB n p n 

c n OlfT3 11 H OM A c nellHH 2 ;)2 Cf , C n c KTpbl H opMHponallhl no rUlO 

W <\IlU , 

Hbli'l .rUlH Bcex B03MOi-KHhIX lIHCeJ1 HeHTpOHOB H Y -KBaJ-lTOB. CpaDl-Ie

Ime CYMMaplI o ro cneKTpa Y "KoaHTOD C n aJ-IH b IMH, npHBeAetIHblMH 
/

B pa60Tax 2.:3 .no J<a3blDaeT, ~TO OHH HaXO.!lRTCR B K atleCTBeHHOM 

COOTBCTCTDl1t1 . 
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N 

300 

200 

100 

o 3 

4. <l>OHOBbl E I13MEPE HI1H 

cDOJ-f neTeKTOpa y -KBaHTo B 

Pl1 c. 6 . A nnap nyp liblfl 
13 H e p reTHl iecK HH Cn CKT V 

y " h: 8aHTO D (T I OllT 311110 ' 

ro ,a.e.nCIIHfI 252 C f 
'n p o c Y MMHP003HHbllt .llIUl 

BCCX N y .....;~ 2 II Np ..! 1. 

6 E~ , M3B 

onpe,nemmCR ecTecTseHHoH paD,HO
ah""THBH OCTbiO ( OAHHOlfli bIC OTClieTbl , I1X CnYlJaHllbIe COB IU"Ulel-H1 R H 

COBn a,netI H.fI H3-3a nepepaCCeRH HR )' -KSaHTOD B COCe)lJ 111e CUHI ITlin

flRTOpbr) Ii K OC J\1J1 l.1ecKH.M H nYl laMl1. P acnp e,neneHHe (POI-IOBbIX C06 b l 

THH no CY M MUPHOH 3 Hcpnm Y -KB aHTOB , nonYlIeHHoe B TeqeHI1e Tp CX 

,llHeSHbIX 113Mep mUtH, n pe.ll.CTaBJl eHO Ha p HC. 7 . 3 1'0 pacnpeJleneHHe 
BKJIIOlJae-r TORbKC Ta Kl1 e C0 6bITI1R, nJUI K OTOPblX Ny > 3 11 N ', 1. 

- II B o6nacTH E < 4 M3B, no M epe YMeHbllleHlUl 3HepnfH, lIaOnlOJ-laeT
en 3KcnOlleH L.{HaJIhl-l bIl';i P OCT 4 Hcna co6l.>Tn lli, KOTop hle, OtJeBl1AHO , 

0 6 Y C)]OB JleH b J eCT ecTBeH HoH p a ,ll,110aKTHBHOcTLIO. Q l1cno C06blH1H 

N 

400 

200 

8 

PHC. 7. 3 Hep r eTHLJCCKHH 

"""'- I c neKTp q,OIlOUbI X co · 

I E M B 6 b,rnH c Ny:'" 33 6 , 3 " N I,~ l 

B :noH o6n acTH COOTBeTCTBye-r cnYlIlliIHblM COHmVlelll1J1M Y - KHaH

TaB C Oll.HHOlllibIMH OTCqeTaMH HeflTpOHIIOI' O AeTeKTopa. B AHana

30He 4 S E :> 9 M3B 6bInO 3aperHcTpHpOB3110 11 C06bITH>i, KOTO· 
pbIe COBnanl1 c perHcTpa"QHeH MIOOHOB CI1CTeMOH aKTHBlloH 3aw,HTL l 

He>iTpoHHoro ,D.eTeKTopa. ShInO 3aperHCTpHpOBUHO OKono 200 C06bI
THH C cYMMapHoH 3HeprHeH, BbmeneHHoH B CU11HTHJIJIRTOpaX, 

E > 9 M3B. nO-BH.D.liMOMY, Ta lCl1e C06 h l THfl 6bInH Bb13BaHh I B 3aHMO

" ,ue j.kTBHHMH KOCMHl·{ecKHX n Y lJ.eH. 

Pa3n11l1He B cneKTpax 252cr H 410Ha HcnonL30BanOCb Mil nOAas

neH HR CPOHOBblX OTCqeTOB . B Ta6n.3 npHBeneHbl MHHJ1ManbHbl e (Emin) 
H MaKCHManhHbIe (Emu;) npenenbI CYMMapHhIx' 3HeprHii Y -KBaHTOB, 

BHyTp H KOTOPblX HaxonHI1OCb 90% C06bITKii C p a3nHlIHbIMH lJHCnaMH 

3 aperHCTpHpOBaHHblX Y -KBaHTOB npH cnOHTaHHOM neneHHH 262Cf . 
T UKHe npeAenbl HCI10nb30BaJIHCb nnfl OTn eneHHlI none3HblX C06bITHiI. OT 

npe)lenbl (E min 
p33J1H'lHblX Ny , 

Ta6nHua 3 

H E ma x ) CYMM3ptloA H3MepeilHOA 3Hepmu y -KB3Ml 'OB nus. 

BH)'TpH KOTOPblX HaX0llKI10Cb 90% co6b11lfA CnOHTaHHoro nene
IUUl 252Cf 

N y 2 3 4 5 6 

Em,o (M3B) 0,75 0,7 5 0,75 1,0 1 ,4 1 ,8 

(M3B) 3,0 4,3 5,5 6 ,7 7,0 7,5Emax 

410 H OBbtx. B Ta6n.4 npHBe.neHbl a6comoTHble llHcna ¢JOllOBbIX C06b l ' 

THH c p a3nWlHbIMH llHCnaMI-I Ny H N • .naMHbl e n onYlJ.eUbJ B 113 n 
MepeIfHHX, n poBo.nHBwaxcn 5 CYTOK. BePOIlTHOCTb P(N y) Ha6mo· 

.neHHR 410HOBbIX C06hlTHH C pa3nHtJHblMH Ny npe.nCTaBneUbl B Ta6n.2. 

3TH BepOHTHOCTH nonYlleHbl Ha OCHOBaHHH naHHbLX, n pHoeneHHhlx 

B Ta6n.4. Cp310HeHHe C aHanOrwrnhlM pacnpe,D.eneHHeM,D.1IH 252cr no
Ka3ano, liTO HCKJllO'IeHHe Co6blTHH: c Ny> 7 npHBOnHT lC nOTep e OKono 

5% C06bITIiH Jl,eneHHR H K CHIDKeHHlO a6COTIIOTHOH BeJIHtUiHbl <poHa 

Ha 60%. 
K aK BHAHO 113 Ta6n.4, OCHOBHOH BK1l3.Jl B <pOH ,llaBanH C06blTHflf C N = 2 H No :;.. 1. 3TO o6ycnoBneHo TeM, liTO neTe KTOp y -KBaH TOB y 

HMeeT M a KCHMrutbHblH <pOH C Nt' = 2, a neTeKTop HeHTpoHoB C N - 1n 
3TOT CPOH BbI3B3.H ecTe<:TBeHHOH pa.uHo a KTHBHOCTblO KOHCTPY K IJ,HOH

HbIX MaTepHaJ10B . I1cKJUOlJ. eHHe C06bITHH C N y """ 2 H N n = 1 n pHBO

AlmO K Y MeHbllleUi--UO J<P¢>eKTHBHoCTH p erHCTpaUHH Cn Ol-ITaHHOrO 

neneHHH 1Ia 8% H }( CHH)KeHHlO ,-{Hcna ¢JOHOBbIX OTClJ.eTOB B 5 pa3. 
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Ta6nHlla 4 

4 Hcna $OHOBhlX 0061>1111" C 1.13HHbIMH Nn H Ny 3a 5 CyTOK H 3MCpeHHA . ,Uns. K3>K

LU)A KOMOO H3UHH Nil H Ny 8 cron6uax YK 3 33Hbl cnenYlOlllHe .a3HHbIC : nOnJ{O e 

""CJ10 C0 6b1THA C ll3HHt.lMH N n H Ny: '&tcn.o C06blTItH , He COBnaBWHX c pent CT

pauHe A MtoOHOD CHCTeMQH 3 KTltBHOH l3J.J.J.H TbI .[lCTeKTOpa He HTpOHOB ; nOn HOe ' l1enO 

T H B H OCTI, p cr l1CTpaWI'" C061.ITHi"1 CIlOl l TaHHor o nenellHfI 2!)2cr paB

}-lHnaCb 0,8 a lIHt:J'IO <IWIIOBbIX C06blTHH COCTaBHJIO Mel-lee OJ.J.Horo 

B n eHb, npl1 l lCM lie lIa61110AaJIOCb HH O,llHOrO cpOHonoro Co6h l TH R 

C Nn 	 .; 2. 

LLnH CpaSlleJll1H OTMenl M, liTO npi1 perHCTp a UHH pen l<H X UKTOB 

Co6blllfA C 3HepfHeH B 3a!l3HlIbix npellena x ; ce1 C lO 

Ilt CTpa UHeH MIOOH0 8 CHCTeMo A 3 KllfBHOH J3utHTb i 

(11eH 8 33113H H bl X Il pe.u.en3X. 

I 2 31-i!'1~ 

Co6hflltA , He COBnaBW.H X C pe ,. 
.D.eTeKTOpa HeATpoHOB C 3HCP

l 
4 5 6 

2 
299 

24 
144 

17 

33 
3 

14 
0 

II 
I 
2 
0 

2 
0 
I 
0 

I 
0 
I 
0 

0 
0 
0 
0 

3 
330 

13 
188 

2 

48 
I 

24 
0 

8 
0 
2 
0 

4 
0 
I 
0 

0 
0 
0 
0 

I 
0 
0 
0 

4 
239 

5 
II4 

I 

39 
I 

23 
0 

13 
I 
8 
0 

:.; 
0 
I 
0 

3 
I 
I 
0 

2 
0 
0 
0 

5 
186 

:.; 
135 
I 

25 
0 

13 
0 

2 
0 
0 
0 

4 
0 
2 
0 

5 
0 
I 
0 

3 
0 
I 
0 

6 
174 

0 
51 

0 

35 
I 
G 
0 

10 
0 
0 
0 

6 
0 
4 
0 

2 
0 
I 
0 

I 
0 
0 
0 

7 
248 

0 
28 

0 

50 
0 
4 
0 

12 
0 
I 
0 

2 
0 
I 
0 

2 
0 
I 
0 

6 
0 
0 
0 

8 

'2325 
-
-
-

445 
---

159 
--
-

62 
-
-
-

41 
-
-
-

33 
-
-
-

c nOHTUlI lio r o .ueneJl HH <pal-! )l.eT eKTOpa Hei-iTpoHoB COCTasnRIl OKano 
80 O)l.HHOllHblX OTClJeTOB B lIac H O l(o no 1 C06blT HR B AeHb C M HO:iKecT

r, ' 
B e H HOCTblO Nn _ 2 ~ :). npH 3TOM 3CP<l>el(THBHOCTb peniCTpaul1H cnOH-

TaHHoro ,lleneHHR 20>-Cf 6blna OKono 0,5. 

3A KJlJ04 E IIl1 E 

COBMeCTH oe HCI IOllb30SUHHe onHcaHHoro )l.eTeKTOpa Y -KnaHTOB 

H )l.eTeKTOpa IICHTPOHOD n 03BOllH1l0 npOBO,llHTb O)l.I-IOSpe MCHHoe 113 

Mepel-Il1e lIHcna n eiiTpoHoB, lU1C11a H 3 H epnUi Y -KBaHTOB npH cn OH
TaHHOM ,llenemnt. 3TO n03BOllHll0 nOBblCHTh Ha}l,e)f(f-l 0 CTb oT6opa 

C06b1TH~i cnOHTallll oro nellellHR n p H Ha6mo,[l.eHHH pe,llKHX Hnep H b l x 

pacna.a.OB, H un pH Mep, npH n0l1CK e caepXTR>KenblX :)J1eMCHTOD B npH

pone. C .o.pyroH CTOPOHbl , OIlHCaHHaH CHCTCM a MO)KeT 6blTb n OnOJllICHa, 

Hanp11Mep. nOBcpXlfOCTHo-6apbepUbJMH KpeMHHeBblMl1 neTeKTOpaMIi 

nnH H3Mep eHHR K HlleTHliecKHX 3 HeprHH OCKon K OB nen e l-IHH , H, TUKHM 

06pa30M, OHa n03BOll J.1 T nonytlaTL n onHYIO HH(jJ0PMUU;HlO 0 npou ecce 

neneHHH . 

AaTOPbl Bbl pU)KalOT rJly60KYlO 6naronap H OCTh r. H.4>nepOBY 
11 IO . lJ,. O r aHeCHHY 3a n OCTUHOBKY 11 6011bWYIO nO}..IJJ.ep)KKY naJ-fHO H 

pa60Tbl. 
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C006mEHH~, KPATKHE C006mEHH~, npEnpHHT~ H C60PHH~H TPYAOB 
KOH~EPEHUHA, H3AABAEM~E OSbEAHHEHH~M HHCTHTYTOM RAEPHblX HCCflE
AOBAHHA, RBflR~TCR O~HUHAflbHbIMH nY6flHKAUHRMH. 

Cc~nKH Ha C006mEHHR H npEnpHHT~ OHRH AOn~H~ cOAep~aTb cne
Ayo~He 3neMeHT~: 

- ¢BMHnHH H HHH4Han~ aSTopOB, 

_ COKpa~eHHoe Ha3saHH e ~HCTHTYTa /O~R~/ H HHAeKC ny6nHKa~HH, 


- MeC TO H3AaHHA l~y6Ha/, 
- rCA ~3AaHHR, 


- HOMep cTpaHH4~ /npH Heo6xOAHMOC TH/. 


npHMep: 

1 . 	 nepeywuH B.H. U op. OHRH, P2 - 84-649, 
/.Iy6Ha, 19 8 4. 

Cc~nKH HB KOHKp eT HYO CTATb~, nOMe~eHHyo B C60pHHKe, Aon*H~ 

COAep)!(aTb: 

- ¢aMHnHH H HHH4Han~ a ST o po B, 

_ 3arnaBHe C6opHHKa, n e p e A KOTO DbiM npHBOART CR CQK pallleHHble 


eno ea: liB KH." 

_ cOKpallleHHoe Ha3saHHe HH cTHTYTa I OH~H / H HHAeKC H3AaHHR , 

- MeCTQ H3AaHHR IAy6Ha /, 

- rCA J.13AaH HR, 


- HOMep cTpaHH~bI. 

npHMep : 

KOAnaK06 H.~. B KH. Xl Mex OYHa poo Hu u 
cu~no3uy~ no RoepHou 3AeKm po Hu Ke, OHRU, 
/.113-84-53, /.Iy 6 Ha, 1 98 4 .• c . 26 . 

Caeu" H.A., C~up Hoe r. u. B c6 ."Kp amKue 
coo6UjeHuR OHRU ", N 2 - 8 4, /.I y6 HQ, 1984,c .3. 

COKon E.A. H D.p. I' I3·8~ ·839 

lle-reKTOp Y-KB8I1T08 cnOHTaHHOT'() lleJIeKHJl 


OmiCaH neTeKTOp }' -KBaJ-lTOB CIlOIlTat l lloro neJlCIIHH tltlep . .llall

HbIH .ueTeKTOp l1Cn0J1b30 BanCfl COBMeCTHO C IIH3KOq>OIl OUL1M lIeHT

POHHhIM .neTeKTopOM C 3 1le ..cl.leTQHKaMH ,Il,JIH per"HCTpaUl-U1 PCJl KH X 

C06bTT1111 cnOHTaliHoro AcneHHR.nonOJIHeH11e AeTeKTOpa lI e~iTpoliOB 
nCTeKTopOM }' -KBaHTOB n03BOJIHJ10 YBenHlJHTb 11J1tPOPMaulUO 0 Ka>K
,nOM 3aperHCTpHpOBaHHOM C06bITHI1. 6naro.u.apH QeMY 6blJIO ),lOCTl1r
IlYTO CI-UnKeHlof.e cpOHa YCTaHOB KH npH perHcTpaUHH pe.o.KHX C06blTHH 
CIlQllTaHHOrO AeneHHR RAep. n pH 3cpcpeKTI1BHOCTH perHCTpalJ,HH cnoll
TaHHOl'O nenelum: ( ,. 0.8 (.o.n R 252 Cf ) <pOB COCTaBHJl oKono 
oAnoro C06bITIDI, B KOTOPOM pentCTpHpoeancH OAHH He.rrpOIl H He 

MeHee Tpex Y - KBaHTOB B CYTKH. n pHBe.IJ;eHbl annapa-rypHble :.mep
reTHlJeCRHe cneKTpbI 11 pacnpenenemm no MHO)f(eCTBeHHOCTH Y 
RBaH:TOB cnOHTaHHoro neneHliH 252cr. 

Pa60Ta DbinOn HeH3 B na60p3 TOpHH RnePHblX peaKU HH OHfl I1. 

Co06meHHe 06beAHH eHHoro MHCTHTYTa AAe pHYX HccneAoBaHKA. nyOHa 198~ 

rrepeBo~O.C.BHHOrpaAOBOH 

Sokol E. A. et aI. 	 P13·84·839 
Detector for Spontaneous fission y -Quanta 

A detector designed to register y-quanta emitted in spontaneous 
fission of nuclei is described. It was used together with a neutron de· 
tector with 3He .. counters designed to register rare events of spon
taneous fission. An additional y -quanta detector used with the ne
utron detector permitted to increase an information on every event 
registered. It allowed to decrease the background of installation when 
detecting spontaneous fission rare events. At the detection efficiency 
for 	 spontaneous fission ( ~ 0.8 (for 252 cr ) the background of 
detector was about one event, in which one neutron and not less than 
3 y -quanta were registered per day. Apparatus energy spectra ,distri· 
butions over multiplicity of y -quanta of spontaneous fission in 
262 Cf are presented. 

The investigation has ~n performed at the Laboratory o f Nuclear Reactions, 
JINR. 
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